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ABSTPACT 

This environmental unit is one of a series designed 
for integration within an existing curriculum. The unit is 
self-contained and requires minimal teacher preparation. The 
philosophy of the units is based on an experience-oriented process 
that encourages self-paced independent student work. In this 
particular unit, oaks and acorns are the vehicle by which primary 
school children discover the interrelationships of organisms in their 
environment* The unit is divided into four parts. In the first part, 
students work outside to collect and plant acorns and to observe 
their development into seedlings. Next, the students determine when 
acorns fall from the trees and discover the larvae living inside 
them. In the third pert, the role of squirrels is studied in relation 
to the acorns. Lastly, the effect of climate on acorn germination is 
determined. These activities provide background information, 
materials needed, directions, and additional topics for teachers. 
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Dcsijin and llliist rat ions In 
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An acorn falls from an oak tree. The acorn may get garnered 
by a squirrel and buried as part of his inter food supply; it may 
serve as home and food for the larva of a snout beetle; it may get 
covered over by leaves and transformed into a new oak seedling. 
Or. it may get picked up by a youngster, inspected, and used as 
the starting point for a v^hole series of investigations about 
ecology and the environment. This acorn and squirrel and snout 
beetle and oak tree furnish a small but significant model of en- 
vironmental relationships. The activities in this unit are de- 
signed to provide some ways for you to help your students recog- 
nize for themselves the interdependence of all environm^^ntal 
neighbors, 
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INTRODUCTION 

IhiN lavt IN rt;tK<n!UMl kur.i'l; wiW) oak troos .^iu1 yon will lu^ve to nve in an area o\ the 
^.^ufVav ;\luMO OviKs jro tound in ordor to tiave your stii(ionts ( arry out Xhe uwe !i,i;ations. In the 
^rst t'Too part-, any oak ;vill do, GorioraMy it vou livo on the west coast o' the United States, or 
in tht^ oastern halt of the ( (Mjntry oxtendina is far west as niost of North und South Dakota and 
parts of Kansas, Net^raska. Okkitioma and lexas. you will be able to do ihe first three parts of 
this unit. If vou li\o outside the area, you will probably not have ttie oaks necessary to do the 
experiments. 

!n part four, the students will investi.L;ate the .nerinmation process of acorns. For ttiese 
a* tivities \ou wi!l need to live m an area where there is at least one oak that requires a cold 
period for the iH-^rnii tuition of its <Korns and one that does not require a cold period. All oaks 
are divided into two maior groupings red oaks and white oaks. AlthouDji there are some ex- 
ceptions, acorns from red oaks usually must so through a winter or coid period before they can 
i',err-ninate. while acorns from white oaks do not usually require this cold period. 

To have vour s;udents do the experiments in part four, you may use any of the white oaks 
in List A and any reds in List B. 

List A tistB 
White oak (east) Red oak (east) 

White oak (Quercus alba) Nortl^.ern red t^ak {Quercus rubra) 

Post oak {Quercus stellaia) Southern red oak {Quercus falcata) 

Shumard oak {Quercus shumardii) 

White oak (west) Red oak (west) 

Ore,£:on white oak {Quercus garryana) California black oak (Quercus kelloggii) 

To help identify whites and reds, consult Figures 5 and 6. Lists A and B are broadly applicable 
*or the geor/aphic arers where oaks occur, but they are only partial listinj^s. There are other 
oaks which are not named but which may be substituted for reds or whites in the germination 
activities. If you ha\ e some oaks which do not correspond to the drawings and descriptions, or 
if you are not certain whether you have one of each grouping, someone from your community 
or state university, or your local Agricultural Extension Agent should be able to help you. 

The unit begins with an activity in which the students collect and plant some acorns. With 
this simple exercise, they will see that acorns come from oak trees and oak trees come from 
acorns with the cycle repeating itself over and over. 

Then the students will take a closer look at the acorns and determine, by gathering data 
and preparing graphs, the time period during which the acorns fall off the trees. The students 
will discover that some acorns have a larva growing inside them. This larva, which is deposited 
by an adult snout beetle, feeds on the acorn and will usually cause the acorn not to sprout. The 
students will see that for one reason or another, not all acorns become oak trees. 

Squirrels, too. have an effect on the number of acorns that sprout— partly })ec£use the 
squirrels eat some acorns and partly because they "plant" some 

Finally, students will again plant some acorns, only this time they will give special atten- 
tion to certam environmental factors. Here they will be able to discover some of the ways 
temperature influences germmation. They will see that the acorns of some oaks sprout soon 
after they drop from the tree, but that others need to pass through a cold period. 

All four sections in this unit may be done independently or simultaneously. 

When the students in a class have completed the investigations in this unit, they should 
have a better understanding of some of the relationships of oak trees to acorns to squirrels to 
grubs to cMmate. We leave it to you to lead this into further adventures. 
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Oaks, Acorns, Climate and Squirrels 



Acorns and Oak Trees 

Lor;rv»^ sovt^ral txiks that arc witt^m onsv Aoikini: 
t1is^inr»> tht^ ^cHooK (You n\iv want to consult a 
hook o* tr»^t^ idt^ntjfixMtions hoforc voa bo^inj The 
oak iOuorcus .^iba^ \s 3 vorv common and 
is^sjIv iciontjfiod tr»^*^ that docs not reqmre a cold 
ponod for i>^rmmat on: it would bo a ^ood one to 
ust* for this activ^tv. If you are in an a oa where 
.vhite oak (Ouorcu ^ a/na) is not found, you may sub- 
statute a number of other oaks of the white oak 
i;rrup. If you are uncertain about a particular tree's 
charartt^nstu s, somoone locally should be able to 
help you. 

The leavos of white oaks can usually be mdenti- 
fied by the r lobes which are rounded on the ends. 
The red oaks, by contrast, are bristle-tipped. (See 
page lb.) 



scissors 



The children can clean and bring to school half- 
gallon milk cartons. Be sure to start collecting them 
early. You will want to cut off the tops of the cartons 
t^efore the acorns are to be planted. The cartons 
make good planters, because the long roots of the 
oaks need a deep container. 

Potting soil, sand, and plastic bags can be ob- 
tained from local mercfiants. 

Mix the sand and potting soil. A good mature is 
1 3 sand to 2 3 soil. 



L COLLECTING THE ACORNS 

Take the children on an acorn hunt early in the 
fall, as soon as the acorns begin to drop. When you 
get to the white oaks, or an appropriate substitute, 
give each child a plastic bag ard let him hunt for 
fivfc acorns and a leaf from the tree. 

Encourage the children to select solid acorns, 
without holes. Even small, round drill holes in the 
accrn mean it should be rejected. 

Ask the children where the acorns come from. 

They may be able to spot some acorns still on the 
trees. If possible, collect a small branch with acorns 
on it for the class. 



Ash ah.it !he oins a.r. Many id^\is may tie pre- 
^^M)t^^i, sui li «i n footi tof aoimaK. s*M"*ds otc. 

If st^moont^ sui^iM^sts that thc^ orns aro scmmIs. 
ask how they can imd out. Somi^ childn^n will l)e 
anxious to plant their acorns as soon as they return 
to school. 




iL PLANTING THE ACORNS 

Each child can fill his milk carton with the soil 
and sand mixture The soil should come about an 
inch below the top of the carton, ana can be moist- 
ened before the acorns are planted. 

Each child should select his two best acorns and 
remove the caps. Both acorns can be planted in the 
same half-gallon carton but should be near opposite 
corners To plant the acorns the children can stick 
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th.U tt^ .-r:^ sho..!J not plant^ni tiu> ti«'t piv 




PLh p tho ( Mrtons m a ,varm .iroa of the room, and 
keep tho so\\ moiM (not soakin^: wotK You may want 
to punch somo holps m the bottom and s^dc^s of tho 
carton and placc^ \i m a dish for dramaj^o. However, 
it you aro rarofiii with tho amount of water yoii add 
and don't put the cartons m a very sunny area which 
would dry out tho soH near the top, you probably 
won't need dramage holes. 

In the meantmie. leaves can be pressed and dis- 
played with the extra acorns on the buHetm board 
The acorns can be glued tc bright pieces of paper 
before they are attached to the display, 

ML HANDLING THE SEEDLINGS 

As the seedlings develop, the children can com- 
pare the leav^^s with those they collected from the 
old oak. 

ASK THE CHILDREN: 

Are the new leaves similar to the old? 

Can we draw a picture showing how new oak trees 

grow? 



] . -1 . Av h .J i'H tutr \\\*^ 'Ai v\ in the 

.it on jn tM I' lfh^s»^ 1^1 pl,iv m 

to put th>^ pi« tUtt'S. 




hi the spnn^; Uie children rnn pdint the seedlings 
m the schoolyard or at home. Old trees that have 
dir d ran repKired with the seedimgs. The plant- 
inp.s should be marked and protected With rocks to 
prevent mowm^ and to keep people trom stepping 
on them. 

H storui.v {)\ th*' b»MHJhn^;s becoHM > a prohicm, 
the children c an take them home, or a local i^reen* 
house mipht be convinced to keep them untH spring. 

Acorns 

This investigation points out the importance of 
oak trees to many living things. The children v^Mi 
discover the time of year that acorns fall from the 
oaks, and what happens to them. They will compare 
the differences and similarities of various kinds of 
oaks, examining both acorns and leaves. They will 
also investigate the relationships between animals 
and acorns 
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I WHEN DO ACORNS FALL? 

N. ^^Ml lh» , . n-^.t n»^»\i to tht^ ' ntm^ ' por.»^s of 
mK in \\ AOuid h*^ \u>\h^r A rt>o!r than otK^ 

Kind « host^n Thiis, \fMi niip.ht have throo or 

\n,r s; . . t^H^ AH^t»» (\^k f.irrily .md thn^v or 

*our V ♦ t*^»* nnl .>jK fan^iK 
St.^h. Out ^ ur or f piot^ hfniratti o:ir!i trro, 
' b»» out ..nv1« r Nan, hrs U is ms es^ 
^ar» t\v^»^ t^*^ s.ri^t^ niirvh^^r ot plots innif^r OiivMi 
tri'«^ AKo. jnd^idual plots shouici rorrospond 
iN^r*** »an, ^f:>?r rn»^ tro»^ to anothor. In other AOrds. 
{f ha.t^ a pi. t ^♦\u to the trunk of ono tree, then 
.>\. sh. ;,!<! hav^^ a plot at about the «;anio distance 
ancj liif,^ ♦ on •v^ni tho trunks ot oach o1 the other 
trr»^s In t*^ n .\av. \our students \\\\\ havo a bi tter 
tu^^is to. «v:|\jrin^: total aii^rn tall anion^; the 
si*v*^ral troos 




The plots should be *^bout one yard (or meter) 
square, if small stakes (e.g , tongue depressors) are 
put mto the ground at a low level, they can be left in 
place. Have the children put strmg around the 
stakes \Nhen the plots t!re bemg used, and remove 
It when they leave. 

Assign one plot to each child. You will want to 
keep a record of these locations, possibly on a 
sketched map. Each child will collect bH the acorns 
from his plot \r) a small plastic bag. 




S»^h ^ t i^n^^ da^ tt^t^ .MM^k U^t v\n \ i^lltn tino. 
.v^lU^^no. sluHild dont^ on this day tsirh 

* K thr.airhout thi^ at»tunui ot until no rnorr ac urns 
arp talhn^:. Sofi^e troos may not drop any acorns. Lt^t 
W^v childrt ri try to dis( Ovo> vNfiy tfiev d(^n't find any 
to sh a> mns ur^jor ( ortain troo^, although thf^y may 
find sor>i«^ old onr^s early in tho fall iMonihers of tho 
rMl (s^k ^Moup ro(]uiro t\^o y< arv tor tho arorn^ to 
r^>aturo Con* »H|uontly, only son^e of thtMii ttrop 
a* orns in a Ojvon \oar ) 

All of tho acorns ( tJlooted from ono tree can bo 
displavtHi ir> ^;raph form m tho folloxvuio, way Tho 
( luUifon rotloctin^; from tho same treo ran work as 
a o.roup, })uttm^: thoir acorns on a j^raph as shown in 
Ft^^uro 3. Tho ^^raphs should be displayed tluoiJRhout 
the study and can be made on stiff poster board, 
primary f t^art paper, or sheets of butcher paper. The 
poster hoard would be best since it will stand up 
Ahon plari'd on a chalk tray or on a cabmet. and can 
be handled (MSily without tearmp. The children can 
pjue the acorns in a ro*v above the collection date. 
The number of acorns m the row can be counted 
with tho total numb(*r written at tho top of the 
column. 
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When the graphs are complete, discuss the results 
as folloviS' 

• In what week did mo t of the acorns fall from your 
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thf \ »' n tl " oriVx tiil 

II. TYPES OF ACORNS. LEAVES. 
AND OAK TREES 

t ^ br x r \ ft ^^-t kiHils as p:«sxit^U\ tnrliKl- 

. x lU t X rrw Ifuni (lif1rr«\nt t,t'^'^ tMM*^\. it 

rv , tit to k^^op thr »^ ort^s tr-.U^ d »%^tti 

t^" l»\i,»^"S * s tri^f* You tn:H -%^n>t to iMtluH 

'.our^olt Ttu- arorns ran ho «^ya»VMni^d bv tho 

• Th«-v OijM i^v.ostutat*' Alu^thor all thr n^^oms and 

D'tlrtrtU Nr» s an bf d^spK^^vt^d tni'^'thor m the 
rov)fii It iK>^S!bio s»"V<^ral IfMv^^s tbo parent 

tr»M' vhou'd tH' di^plavod Aitb oarh diH* ri^nt tvpo 




j II ]h,' I' a\» * a^^ also lio (^u>)p»o<'d 

• Tht V vvjU) u).»-.tirato v\both» r b< tti tlir l^avos 
an(i av otns ttotii r^n^* tvp*^ o1 trr* ato d^sttm tlv 
tliftofrnt itom ttiv^s^' of another typi^ (^1 tr<M\ 

# Th^v ^ould .vlu'thrr tho Irav^ s and atoms 
from a sin;\!o kind n! \tov ar<* r va^ tlv ahki\ or ^i 
\hov bav^^ ddft frt^it^s t(K\ Ask \ho . lass bo*v they 
varv. 

Thino's no nr^ d to toH tb. > rhildron tl^o names of 
tbr kit^ds «t oak tttM^s until th^v ba\t> rnnn^loted 
tbi^M' obs( rvath:t)S Havuu^ to kno.v tho namns can 
sonuMiMios stitio tboir runosity mstor^d of wiirttin^ 
it. 



III. USES FOR ACORNS 

A, Acorns Are Food 

Ask: Do animals usr atoms? How? 

Somo rhildion will br awaro ihat atoms aro uM-d 
tor food, osponally after RatbermR acorns, and hav- 
in>^, soon that somo wore cbowod by animals 

Ask tho thddron which animals oat acorns 

Can thoy find any piocos of acorns that an aniraal 
miRht havo dropped? 

Tho piocos can bo f^hiod to a larRO shoot of ron^ 
'.ruction paper with tho caption: Animals Eat 

urns A libt of tho animals which ttir childrt^n 
kMOw to be acorn^eatcrs can bo included on tho dis- 
play. The children could also bring pictur*:^s of the 
rinimais to add to tfio display. 

B. Acorns Are Homes 

During the peak acorn fall each child should col- 
loct acorns in an area under a tioo which is not 
located in the survey plots. Those should be kept 
separate from the other acorns they are collecting 
from the plots. Fifty should be a good number for 
each child to pick up during each collection period^ 
Tho acorns should be picked up at random. Suggest 
to the children that they pick up whichever ones 
they happen to see without stopping to inspect and 
discard some. In this way they should get a fairly 
accurate cross^ section of the acorns under the tree. 

Examine the acorns carefully. Do nny of them 
have a hole in the shell? Separate the ones with the 
holes from the ones without holes. 

Each child can open his acorns to see what he 
finds mside. Nutcrackers will be useful for this. The 
students should save the shell chips and caps to 
make out a chart like the one m Figure 3. on the 
following page, 
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WlKit (tut thf .icoins with holos h.ive in theni^ 



ASK THE CHILDREN: 



. ' »\ V ' It .5 . »M) » 



What rtirt the acorns without holes have in thtm? 

' r - 'V^* * * * .-r^. ih /r-t^s A ^ » Jt^ . A:tn 

. S } V r . .K M :r. . H.r.» flM-u; 

- t* »^ * f '>)H.)r cl.^t:i t^»-, .Vill r jthrr 

-ri, A n!* : s*^ !!s v .^n h* rlu» (i on \Uv 
tors 



Qp^VBWOtLtAS live IM ACOK.N^ 
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What may have happened to the acorns that tiitlnl 
have wotms? ilJ* . n [^r.>l\tM, ..uruj I, 

Do snout bettles seem to prefer particular kinrts of 
oak trees? (Kus vjur\tior) ^ .in !>r .uv>»\rn d tn' ^ ^^j^^ 

What are the relationships between acorns, oaMs, 
squirre.s and grubwornis? (7hr ( luUJn n ^ an dijw 
^ hart NhvWirii* tlu si« r» lationslups and U \l t)o;. thry 
an* rt^latt^j. A s.)in()lf* rhart iv brlowJ 




The obvious relationships such as * thr oak pro- 
vides food and shelter for the squirrel * \n\\\ be 
quickly noted. It may take some thought before the 
children realize there are reciprocal benefits for 
several of these relationships. e,g., *^the squirrel 
transports the acorn and buries it. givinp rise to new 
oak trees ** 

If the fT ore complex relationships aro not noted at 
this pointy they will become apparent in later investi- 
gations. It s important to ^et the children discover 
chem On their own. 



Hav»» the class repeat the collection in early win- 
ter before it sno.vs. examining the acorns again, and 

children can arid these results to their graph. Ask 
the students now the results compare *vith those 
from the early fall. 



What happens to the grubs in the acorns? 

The children may want to see what the grubs be- 
1 Dfn(\ To do about 30 **unrT^arred" acorns can 
be placed in a covered container with some moist- 
ened cotton and small a^r holes in the cover. The 
container should be plastic, metal, or glass. 
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Squirrel Watching 



MATERIALS 

book with pictures of squirrels 

soft materials— ^loth, cotton, or paper 

park map 

making tape 

colored pencils or crayons 

camera end film (optional) 

feeder trays (optional) 

food: nuts, acorns, fruits, corn 

timers (3) 

thermometers (3) 

field glasses (optional) 



. i.'jily li voii >.<' found onk trr. s. 

T.ikin.'. rl.i'^s ,v.ilk to look for thrrr. can bo a very 
valiinblo rnvironmi'nt.il (>xpori(>nco. and n lot of fun 

If you h>.ivo .1 prirk no.ir your school, use it for 
squirr«»l watcfun^. This \.vill lessen organization.il and 
rf'rorc*-ke«'pinp, problems. 

When th«> children see n squirrel, hnve them look 
at it carefully. 

Ask thorn what color it is 

C.in the rhildren name a color for each part? (If 
you have field glasses they mipht be helpful m this 
exorcise /) 

EARS I 
HEAD - 
BACK . 
TAVU 

STO^AACH II mi l ■ ■ 



il >..^inr'. (!it1. ron; h M- tt--.- . !,v.- 

\,Vh.-t; uni i-.i t'.i. k s, h«.'et. I .v.< t-n , hiltii. !^ 
look .U pi- !i:r(>s o« (ii'l -n nt kinds of >>n;iiMi>l>. 

What kmd^ did the . la^s ^or? 

W. r»- th.' svjuirt.>!s ;n,u llu'v "-a.'.- nil tln> sr^m.^ kind 
l,K,i^idinj; In th.' b.H<k\ jusl a httU- d:tf, r,>nt hen; 
.•,i,-h oth.>r. in v\< ri> th-y ddlinrnt tvpcs » otupl< t< -K '* 

I. WHERE DO SQUIRRELS LIVE? 

VV.ien vou aH> on yout .valk. tt^e rhildt«>n 
MH ord .vhere they see tfie S(|uirrels. 



PUT AN X FOR EACH 
SQUIRREl- VOU SEB 



ON THB 
GROUND 




»N OAK 
TREES 




IN OTHER 
TREES 





If your class did the first investigation. "Acorns 
and Oak Trees." iiiey wiM be able to recoRnize white 
oak trees by their leaves. If there are ottier types of 
oaks and the children have listed them as "other 
trees." that's fine. If the class did not do the first in- 
vestigation, the "oak tree" category can be omitted 
altogether. It would still be a valuable activity, how- 
ever, for the class to obse.ve and record where 
squirrels are found. 

A. Can You Find Squirrel Monies? 

Some squirrels build large, round nests of leaves 
in the trees. These should be easy to find. The illus- 
tration shows what these nests look like (See Figure 
4 on the following page.) 

Oiher squirrels live in holes m the trees. Watch 
the squirrels carefully to find these nests. On very 
cold days the squirrels will pick up soft pap-^r. cloth. 
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or s otton, Ahi, h put out tor them. It you WMtrh 
qu5-tlv ^rv>n) a iJ- !ar^ !hr squirn^l rn. • cMrry \ho 
nutonai to his f^»^st Why do the children think ho 
Aould linr« h«^ no!>t >.Mtl) the soft matorMls^ 

Nosts in tr»'t^ . , ratios Or .^ttics are hard to find in 
on^^ d.n\ Moro nosts will be f>:«und as the yoar con- 
tinuos if the studonts romaiii alert to squirrol activi- 
ties and can discuss their obs»:rvations frorti home 
and school every vveek or so. 




B, Can You Map Squirrel Homes? 

Using a map of the area around the school, the 
children may be able to locate and mark on the map 
each tree containing a squirrePs home. (Techniques 
for mapping the trees accurately are contained in 
Outdoor Activities Coitection. another unit in this 
series.) Have the children number the trees in order 
to keep track of them. 

If different kinds of squirrels are observed, the 
children should try to determine the type of nest in- 
habited by each one. 

Have the students collect a smal! If afy twig from 
each nest tree. It should be labeled with the number 
of tne tree from which it was taken. Use masking 
tape If the leaves are too high to reach, have the 
children pick some up from the ground and compare 
them with those on the tree. They could also take a 
leaf identification sheet out to the tree and try 
matching leaf shapes. 



The easiest method would probably tie to take the 
leaves bark to chss and identify Wwm vitfi a simple 
picture key. 

If the nests nro in more than one kind of tree, 
color code the trees on the maps. 

Exar^iple: Yellow Oak with nest 

Blue Basswood with nest 

ASK THE CHILDREN: 

In which kind of tree are most nests found? 

Are different types of nests found in different tytes 
of trees? 

Do different kinds of squirrels live in different kinds 
of trees? 

Are the leaf nests on the tips of the branches or in 
the forks of the limbs? 

• Take some photographs of the nests to post in the 
room beside the picture of the tvpe of squirrel. 

• If the rhiidren find nests at home, post these pic- 
tures also. 

• If some squirrels are found in attics or barns, pho- 
tograph the buildings. 

• While in the park, have the childran draw pictures 
of the trees along with the location of the nests 
which are in t*^em. 

II. WMAT DO SQUIRRELS 00? 

LooH around the base of each tree. Can the class 
find some trees with little paths around them where 
the grass is worn away and the soil exposed? 

Have the c Idren use a leaf picture key to identify 
these trees and mark them and their type on the 
map. It might be helpful if each child has a dittoed 
leaf key for some of the more common leaves in 
your area. Have the children map the trees and 
paths. 

ASK THE CHILDREN: 

Are the trees with paths the same kind of frees as 
the trees with nests? Or different? 

Are the trees with paths the same frees as the nest 
trees? 

How do you think these paths were made? 

Plan to stake out some spies at the beginning of 
the school day in the fall. 

Each spy should sit quietly at a distance, viewing 
the tree with a path at the base. Two spies per tree 
would be best, so each can watch one side. They can 
watch about 30 minutes and record any movements 
of the squirrels, especially those movements which 
are related to th little pathway. They should also 
watch to see if the squirre'i, look for food and what 
they do with it. What kinds of food do they see the 
squirrels gathering? 
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ASK THE CHILDREN: 

What kinds of sounds do the squirrels make? 
When do they make them? 

What does the squirrel's tail do when he is making a 
noise? (The class could make a record sheetj 

Can you tell what other ways the squirrel uses his 
tail? 

III. WHAT DO SQUIRRELS EAT? 

What things do squirrels eat? 

?ome things they like to eat best can be investi- 
gated by the children. Make sonr^e feeding stations 
for squirrels in a park, the schoolyard, or a neigh- 
bor's yard (at least three stations). 

The park board might agree to have tray feeders 
attached to the trees. In any event, food can be 
placed on the ground. 

The children can collect large quantities of acorns 
in the early fall This should be done in an oak wood- 
let. If your class has a contest to see who can bring 
a lot of acorns, you should get plenty. 

Also have them collect several dirferent kinds of 
nuts and some fruits. You might for example, try 
cherries, apples, crabapples, corn. 



AWi f tho sqoirrols have boconic arcjunintcd with 
tho foodintt^, stations il^ • corn and a f(*w acorns will 
attract iluM))), lU^vo c Jass investio.ato thoir pref- 
oronros 

Place equal portions of two kinds of food on a 
tcMHior tray. (Tho trays should bo cleared of other 
food beforehand ) 1^*^ foods should be scattered m 
a random fashion the tray. 




Several children can watch each feeder from a 
distance. After a squirrel takes a piece of food the 
children should watch to see what he does with it. 

Does he: 

Eat i^t'tthe feeder? 

Carry a up the tree to eat it? 

Bury it in the ground? 

Carry it to a hole in a tree to store it? 

After the squirrel has either eaten or stored the 
food and is still away from the feeder, one child can 
check the feeder to see what was taken. This can be 
recorded by counting the numbers of pieces left or 
by estimating which kind of food remains in the 
greatest quantity. 
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Whi^r, jnoth* r .qinrrri :)pp \u«. (or tho snmo ono 

Tho food pr^Morrrvi^s can Ihtni ho rnt(Hi in tf)C order 

A d.jtn shoot i Mn ho used to record the infornia- 
ticrv VV!u n th*^ rh^Kiron return to rLisv, tho infornni- 
tion tro?n tho foodors r^n bo romptlo(i and tho food 
proforonros discussod. 

IV. WHAT HAPPENSTO THE ACORNS? 

Do tho sqinrrols find tho acorns they bury? 

(Pmb.-^hlv ji St two or throo chaldron should in- 
vestitMto this for squirrels might not "relax and 
bury'* if there is too much commotion, 

MATERIALS 

6 nails (about one Inch Img^wlth heads 
lafga ball of ^rtng: a^ength about dwbia thai 

of k Hearing 
swaral poi^icla sticks or some other small 

obiects suliablo as temporary marken 
masking tape 



In tho Ijto fall, pile a large number of acorns on 
each feeder. Put m t.vo nails at the base of each of 
t\.vo or three trees around which you feel the chil- 
dren HKiy soo squirrels burying acorns. Position the 
as sho,vn :n the dra,v!n^ which foliows and 
leave er^.ough of tho nail sticking up so that you 
will be able to hook a small loop of string on each 
nail head, 

Notet The nails are small enough that they will not 
harm the trees. When the experiments are con- 
cluded, however, have the children remove the nails. 
Even though the holes are small, it would be a good 
practice if the children filled them in with a tree 
coating material One of your students should be 
able to bring a small amount from home. 

Each tree now has two nails. Next, have your stu- 
dents make a map of the area, labeling the feeders 
and numbering all the surrounding trees. On the 
map designate the trees containing the nails by let- 
tering them A. B. C, and so forth. Put in such things 
as school bu;!djngs and sidewalks. This will help the 
students orient themselves when they use the map 
again a few months later. (See sample map on p.l3,) 

As tho students keep a watch on the trees, remind 
Jhem that they will have to be patient It may take 
some time before they actually see a squirrel bury- 
ing an acorn. When they do, they can mark each 
spot with one of the popsicle sticks. After they have 
noted several locations with these temporary mark- 
ers, they can then mark the spots more permanently 
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m the foMc vinr, manner. 

in ono onci of tlu^ ball of strmp., tio a small loop 
and put it ovor ono nail m a tree that is near tho area 
whoro tho acorns aro buried. Unwind enough string 
to roach ono of tho acorns Exactly ovor tho spot 
whoro tho acorn is buried, wind a piece of r^iasking 
tipo around the string. Now. with one student hold- 
ing the tapo ovor the buried acorn, a second student 
ran take tht^ hall of string back to tfio tree, Tio a 
socono loop in the string and put it over the other 
nail, always keeping a slight tension on the string. 
Cut off tho excess spring. The string with tho two 
loops should now form what is ossontually a triangle 
from one nail to the acorn to tho other nail. On the 
masking tapo, writo the letter of tho tree you are 
using. Give the acorn a number and write this num- 
ber on the masking t ipe also. Write the acorn num- 
ber on the r^iap showing its approximate location 
with relation to tho t^ee you are using. Wind the 
string up and keep it. In the spring, this string will 
allow you to locate the spot where acorn :r 1 was 
buried. Make a separate string triangle for each of 
several buried acorns, and then wind the separate 
strings and keep them until spring. 




In tfie late spring, have the class go back to the 
areas where the buried acorns were recorded. Using 
the map and the string for each respective tree and 
acorn» locate the point where the acorn was buried. 
Dig up each spot to see if the acorn is still there. 
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ASK THE CHILDREN: 

Did the squirrels find ai! the acorns they buried? 

How many did they find? 

What may happen to the acorns the squirreis 
didn't dig up? 

The oak trees furnish homes and food for squirrels. 
Do the squirreis affect the oak trees? 



V. CAN YOU TRACE SQUIRREL 
TRACKS IN THE WINTER? 

In the afternoon after a snowfall, have a track 
hunt 

Squirrel tracks should bo abundant if the day is 
not too cold. 

You may want to bring along a diagram of squirrel 
tracks. 
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Have the children look fo^^ tracks between and at 
the base of trees. These can be drawn in on a itiap. 
Ask if some paths are worn in the snow between and 
around certain trees. Have the class map these too. 

When you go back to school, compare the paths 
in the snow with the maps of squirrel homes which 
were made m the fall {if the paths and maps include 
the same trees and area). 

Ask the class if the v^inter paths are m the same 
or different places than the paths around the bases 
of trees in the fall 

Repeat this activity after another snow. Have the 
children note whether the paths are in the same 
places or different ones. 

Ask if this suggests a definite pattern in the move- 
ments of the squirrel 

Have the childreri watch from a distance to see 
what the squirrels are doing when they travel along 
the path. 

If the feeders are still being stocked with food, 
do the children think that these feeders seem to 
affect the movements of the squirrels? 

Ask the students why they think that squirrels 
come to the ground in certain places. 

VI. WHEN ARE SQUIRRELS THE BUSIEST? 

Are the squirrels busy all day. or at certain times 
of the day? 

This can be determined by a timed observation at 
the feeders in winter. 



THE CHILDREN: 

in which direction was the squirrel going? 
Do you find signs of digging in the snow? 
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Divuit' ihc vhool (iay into fiftron-minutp 

If throt^ tOiHlors h^ivo boon storkiHl, sond threo 
studonts tor e.-ioh "w.itch^' (one tor cdch feeder), 

Tfie otiildreti sfioiild record ihe tempernturf^ nnd 
hn^e ot ojy on ttvir bficets, and kt op track of the 
niimtx'^r of visits tfie squirrels make to ttie teeders. 
Since ,T squirrel m.iy $it in tf\e f( eder e.itm.i.-; for quite 
sonte «o^e. the cfitldren may w,int to record the time 
spent in tf>e feeder as \.\ell, 

Tfiey can record any other activitv they observe. 

A chart con t^e n\Hle for the ci>is>:> obverv.^tions 
A sample form>U might look like this 



Oaks and Climate 



lime 



9:00- 
9:15 



9:16- 
9-.B0 



9:ai 
9:46 



9M> 
K):00 



Feeder 



no. of 

ViSlt6 



iO 



Teifnpi lactiv- 



10 




ASK THE CHILDREN: 

Were the squirrels more active at certain times of 
the day? 

What could they have been doing when they weren't 
at the feeders? 



if this activity is done on a very cold day and again 
on a warmer day, the effect of terr. erature on the 
activity of the squirrels can be compared. 

Seasonal comparisons could also be investigated 
if the activity is performed in the falK winter, and 
spring. 




This investigation involves the coMection and 
piantinj^ of acorns from two kinds of oak trees— that 
IS. one tret^ from the red oak grouping, and one from 
the white. It is similar to the activity which launched 
this unit, but it proceeds to more sophisticated con- 
cepts. 



Questions the children will investigate: 

Where do the acorns come from? 
Where do oak trees come from? 
Are all oak trees alike? 

Do some oak trees need certain v^eather condi- 
tions for thetr seeds to sprout? 
What does winter do to acorns? 



i. COLLECTING THE ACORNS 

Do this in early fa!! when leaves are still present 
and acorns abundant. Using Lists A and 8 from the 
Introduction and the diagrams in Figures 5 and 6 to 
identify trees, locate at least one oak from the red 
oak group and one from ^he white oak group. Ideally 
they should be within easy walking distance of the 
school. The red oaks will not all be releasing acorns, 
because these are only dropped every two years. 

Take the children out to collect enough acorns so 
that every child has four acorns from a red oak and 
four from a white oak. Point out that these acorns 
are going to be planted. In order to increase the 
chances of getting acorns that will sprout, the stu- 
dents should look for ones that appear freshly fallen 
— clean, not spattered with mud, etc. 

The acorns should be collected in labeled bags. 
If you do not want to tell the children the names of 
the trees, number the bags. The children should 
make sure the acorns are not wo^mnnfested by 
checking for small holes on the surface. If no holes 
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.iro .nn^^^^^'^t t*^' ^^^'^ proh.ihlv .HI nr.Ht {the .vorms 

mc; tho interior of the ncorn). Tho chiiciron c^in col- 
lect k\nvs trom o:ich trre and put thorn m tho bag 
tho «^ ^^^»1S ,\h!rh .%oro collorti^d from that tree 
Displav the loaves and a tow acorns fror^) each 
tree. Thoso cduUI tie mounted on separate :>hects of 
constrtiction paper. After the chiUiren have observed 
Ihen^. discuss where the acorns canu':' from and the 
ditf» renros be^A<vn the leaves and acorns of the 
different trees. The children should be able to group 
the samples mto nvo kmds of trees. After they have 
grouped them, vou can show the chudren the dia- 
grams m Figures 5 and 6, This should enable them to 
identify the names of the trees and label the display. 



RED OAK 




WHITE OAK 



Fig 6 




IK PLANTING THE SEEDS 

A* Outline 

The same procedure should be used for each kind 
of seed Plant them m half^gallon milk cartons with 
only the tops of the cartons removed. Each container 
should be labeled as red oak or white oak, cold or 
warm, along with the names of the children. Here is 
a rough outlme of the procedure the stud*:nts will be 
following: 

RED OAK ACORNS 

, 4per student V 



Keep 2 in cold storage 
35-45 days 



Then plant in milk cartons 
keeping in warm place 
2 acorns per carton 
1 carton per child 

WHITE OAK ACORNS 

^4 per student^ 

Keep 2 in cold storage 
3545 days 



Plant 2 immediately 
in milk cartons 
keeping in a warm place 
2 acorns per carton 
1 carton per child 



Plant 2 immediately 
in milk cartons 
keeping in a warm place 
2 acorns per carton 
i carton per child 



Then plant in milk cartons 
keeping in a warm place 
2 acorns per carton 
1 carton per child 

B. Detailed procedure following the outline (to be 
repeated for both types of acorns) 
Plant Va of the **white'* acorns and V2 of the "red" 
acorns immediately, using these directions: 

1. Remove the caps from the acorns. 

2. Using two milk cartons, each child can plant 
2 of each kind of acorn. In one carton, he 
plants 2 acorns from the white oak group. In 
the other carton, 2 acorns from the red oak 
group. The acorns should be placed en their 
sides about 1/2 inch beneath the surface of the 
soiK and as far apart as possible. The soil 
should be rich and moist, and mixed with 
some sat id. 

3. Store the cartons in a warm place in the class-- 
room, keeping the soil moist but not sat- 
urated, 

4. Watch for germination and keep a record of 
the sprouting times for each kind of seed. A 
large chart similar to Figure 7 can be posted 
for recording the results. 
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store the remaining half of the **white*' and "red" 
acorns in the cold before planting, usin^, these 
directions: 

1 Romovo the t aps from thn *icorns. 

J. C.K h hikJ m your class can uLito 3 acorns m 
one lrt^:e container of nioist s.m^. All of thr 
acorn from ono typo of troo can bo placed in 
one conlamor and all the acorns from the 
other t'oe typo in another container. Both con- 
tainers should be labeled and may be covered. 
Vern^iculite can be used m pla.^e of sand. 

3. Store the containers in a refni^erator at a 
temperature of 32 to 38 F. for 3S to 45 days, 
stnnilatini^ winter. Be sure to record any acorns 
which sprout in the refrigerator. 

4. After the cold period, each child can plant 2 
of i\n h kind of acorn- 2 "reds" in one milk 
carton, and 2 *\vhites" m another milk carton. 
Use the same type of soil its with the acorns 
planted in the preceding section. The acorns 
should De on their sides* ' inch beneath the 
surface of the soil. 

5. Store the cartons in a warm place in the class- 
room, keeping the soil moist, but not saturated. 

6. Record the sprouting results on the lar^.e chart. 
They should sprout after 30-60 days. 

C. Alternatives 

If you do not have space for all of the milk cartons 
in your classroom, the children could take them 
homo: however, many may be lost if this is done. 

You could plant all of the acorns in flats or large 
trays if this would eliminate the storage problem. 
If necessary, the total number of acorns per student 
could be reduced to four. 

Acorns for each child: 

Red Oak 1 cold. 1 warm 

White Oak 1 cold, 1 warm 

Each child can plant his acorns in the proper trays. 
Four ^rays would be necessary: 

Red Oak cold White Oak cold 

Red Oak wai m White Oak warm 

ML DISCUSSION 

Results from the acorns which were planted im- 
mediately will materialize first. As these are record- 
ed» ask: Does one kind of acorn seem to be sprouting 
more than the other? Which one? 

After the acorns from the cold treatment have 
sprouted and the results are recorded, initiate a dis- 
cussion. 
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ASK THE CHILDREN: 

Does one kind of acorn need to go through a CMid 
period before it can sprout? Which one? 

Did any acorns sprout while they were in ihe co'd? 
If so, which ones? 

Could the acorns that sprouted after going through 
the cold period sprout in a place where there wa^ 
not a cold winter? 

Is your area a good place for oaks which have acorns 
that require a cold period before they can sprout? 

Does one kind of acorn sprout without a cold period? 
If so, which one? 

Did chilling the acorns that did not require a cold 
period keep them from sprouting when they were 
warm again? 

What does winter do to the acorns that do not 
require a cold period? 

Is your area a good one for oaks which have acorns 
that do not require a cold period before they can 
sprout? 

When the seedlings are well developed, and the 
warm spring weather has come to stay» the children 
can plant their oaks in an area on the schoolyard or 
at home. The trees could also be planted to replace 
old trees that have died and have been removed. 
The children should mark the location, by placing 
rocks around the young seedlings. This will prevent 
mowing and keep people from stepping on them. 
Care should be taken when transplanting the seed- 
lings, because they have extremely long taproots. 




The Back of the Book 

SPROUTING CHARTS Figure? 
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COLOR CHART FOR SQUIRREL OBSERVATION 




CHART FOR RECORDING WHERE SQUIRRELS LIVE 



PUT AN X FOR EACH SQUIRREL YOU SEE 


ON THE GROUND 




IN OAK TREES 

. 




IN OTHER TREES 


> 
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CHART FOR CLASS OBSERVATION 
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COMPOSITE LIST OF MATERIALS 



pljstic baj^s 

UMt f\i!'oti niiik (\utoris 

rich pottinq soil 

scissors 

small stakes 

string 

poster papc^r or primary chart paper 
white glue 

colored construction paper 
cotton 

large coffee can with lid 

book with pictures of squirrels 

soft materials cloth, cotton, c paper 



park map 

masking tape 

colored pencils or crayons 

camera and film (optional) 

food: nuts, acorns, fruits, corn 

feede'' tray (optional) 

timers (3) 

thermometers (3) 

field glasses (optional) 

sand 

refrigerator 
nutcracker 
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THE ENVIRONMENTAL UNITS 



BoKnv i> a list oi the iwi nty-tour titles in iho Environmental Discovery 
Senes. Next to the titles, we have suggested the grades ior which each is most 
appropriate. Weemphasi/e that these are suggested grade levels. The teacher 
IS encouraged to adapt the activities to a wide range of giade levels and 
>ubie^t *^Ji*^^s depending upon the interests and abilities of the students. 



Ordtr 

No 1 itU^ 

"^^Olo VjitiJil lot Studu's 

"^025 OiHcn^fuvs in I i\in>» 1 hin>i^ 

?*^03 4 shadows 

?^043 Wind 

7^052 Snow of*d Kt' 

70070 Fjsh jnd WVstvr Ivmpt^rolurv 

-o(*tto O^ks, Aiorns, C hmjtc ^nd SquurvK 

7*^105 Nolurt- Hunt *>r^< Id. 

7*^0*^8 S;impling BuU4>n Popubtions 

7*^114 lh*> RUv ^nd rail of a Yeast Comwuniiy 



<>radi' 


Prkv 


Ordor 
No. 


lillv 


(jradi' 


Pric<^ 




$1.50 


"^123 


Ceniiu Variation 








L50 


7^ 1 ,^2 


Soil 




1.50 


4t< 


1 00 


7^141 


lilc Patterns and C^raphs 


12 


1.00 


1*8 


KOC 


7^150 


Flanl Pu/^Us 


1 r 


1,50 




L50 


70]^o 


Brinv Shfimp and Thdr Habitat 


1-5 


1.50 


1 c 


1.50 




NaluTi?*N Part in Art 


3 r 


1.50 




1.50 


"^212 


Contour Mappini^ 


4.0 


1.50 


4.0 


1.50 


7^187 


C hangi^ in a Small 1 tos\At*'m 


5.0 


1.50 




1.50 


70]0i> 


1 ransoit Studivs 




1.50 


K 1 


TOO 


7^203 


Strt^am ProliK^s 


4.0 


1.00 




1.00 


70221 


C olor and Chanj^t^ 


K 2 


1.00 


0.0 


1.00 


7<»230 


Outdoor Tun for Stud^ents 


M2 


1.50 



H you would like a tree brochure describing activities in the individual units, write: 

The National Wildlife Federation 
Educational Servicing 
1412 16th Street. N.W. 
Vteshington. D. C. 20036 



ERIC 



Written and developed toy: 
NWF 

|ohn Cary Ston€ 
Jam« D. Davis 
Wendy Kay 
PhU NscholffOn 
Tofti L. Smith 



MESF 
Edmund Bray 
Barbara Clark 
Robert Collins 
Joann Current 
John Heitkamp 
David Jones 



2^ 



Karen Joslad 
Edward Landin 
Richard Myshak 
Michael Naylon 
Robert O'Hara 
Noreen Teachout 
Carl Vogt 



WIIONM >\IIJ)!.IH HI)K«\nON 
1412 SKlttnlh Street, N.\\. 
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